Objective: Community directed treatment with ivermectin (CDTI) was developed as a solution for the control and elimination of onchocerciasisis. It involves active and structural community participation. CDTI requires that ivermectin be administered continuously over a period of at least 14years before elimination can be achieved in hyper and meso-endemic communities. The study assessed the knowledge and attitude of community's members towards onchocerciasis and the CDTI strategy in endemic communities in Edo State, Nigeria.
INTRODUCTION
Onchocerciasis is endemic in 30 sub-Sahara African countries mainly in rural communities, a few Latin American countries and Yemen. Approximately 25 million people are infected with the disease while 123 million are at risk worldwide (1). Africa bears the highest burden of the disease constituting more than 99% of all cases (1). In 2008, Nigeria accounted for 40.0% of the 40 million people infected with onchoceriasis worldwide (2). Thirty two States and the Federal Capital Territory are hyper-or meso-endemic for onchocerciasis (2). These figures made Nigeria the most onchocerciasis endemic country in the world. Community directed treatment with ivermectin (CDTI) was developed as a solution for the control and elimination of onchocerciasis. It is based on the principle of active and structural community participation. It requires that ivermectin be administered continuously over a period of at least 14years before elimination can be achieved in hyper and meso-endemic communities (3, 4) . The CDTI strategy can achieve maximum impact on the morbidity and transmission of human onchocerciasis through broad and sustained acceptance within endemic communities. Ignorance and false beliefs can lead to negligence in prevention, control measures and in accepting appropriate treatment. Development of educational activities, with careful consideration of community knowledge, can bring about positive treatment seeking behaviour while simultaneously addressing local reservations about the control effort (5, 6) .
Non-adherence of individuals to ivermectin treatment which is a consequence of poor knowledge of CDTI among community members creates an avenue for the spread of the disease (7) . In Nigeria refusal levels of 2.8% and absenteeism of 38.0% was encountered during drug treatment in Kwara State (8) . In Mahenge focus of Morongoro region in Tanzania, refusals and absenteeism constituted 7.6% and 6.7% respectively during drug treatment (7) . Likewise in the South West of Cameroon, a high rate of refusal (27.7%) was observed among those eligible for treatment. This was linked to a high level of scepticism, doubt and pessimism among community members and the absence of a strong sensitization and mobilization effort. In the presence of rumours and incomplete information, community members acknowledged fear associated with minor side effects and were understandably reticent to taking ivermectin (9) .
This has a detrimental effect on the programme as untreated population can still maintain a significant intensity of transmission in the community. The knowledge and attitude of community members towards onchocerciasis and the CDTI strategy is fundamental for effective implementation of the CDTI strategy as it promotes compliance among communities for long-term ivermectin distribution (9) . Community participation and ownership which is the basis of the CDTI strategy, is only feasible when community attitudes, beliefs and perception are taken into consideration in designing communication messages and materials that will better motivate their participation in onchocerciasis control programmes (10) (11) (12) . Thus, assessing the community members' knowledge and attitude towards onchocerciasis and the CDTI strategy will help identify knowledge gaps among community members. This will lead to targeted health education messages aimed at improving their knowledge on onchocerciasis and CDTI guidelines, as well as participation of community members in the CDTI projects. There is also paucity of data as regards community knowledge and attitude towards this strategy hence, the need for this study. This study assessed the knowledge and attitude of community members towards onchocerciasis and CDTI strategy and their determinants in endemic communities of Edo state, Nigeria.
MATERIALS AND METHODS
Between April 2014 -June 2015 a descriptive cross-sectional study was conducted in onchocerciasis endemic Local Government Areas (LGA) of Edo State. The State has three senatorial districts namely; Edo North, Edo Central and Edo South senatorial zones. CDTI projects spans across the 3 senatorial districts. The State has a total of 18 LGAs of which 7 are h y p e r a n d 5 a r e m e s o -e n d e m i c f o r onchocerciasis. (13) The population of Edo State as at 2006 census was three million, two hundred and thirty three thousand, three hundred and sixty six (14).
Study population
All community members aged 15 years and above, who were eligible for ivermectin treatment and had resided in the community for at least 1 year as they would have had sufficient exposure to the CDTI strategy which is conducted once a year. Also, all respondents who consented to partake in the study were included. However, community members who were CDDs or health workers involved in the implementation of the CDTI were exempted from the study population of community members because of the possibility of biased response.
Sample size determination
The minimum sample size for this study was determined by using the Cochran's formula for studying proportions (15) .
For this study, p was taken as 30.5% which is the proportion of respondents who were knowledgeable about onchocerciasis in Okpuje community, Edo State, Nigeria. (16)n = 322.69 323. The sample size was increased by 10% to make room for non-response. Therefore, new minimum sample size = 360. The calculated sample size was multiplied by a design effect of 2, (17) giving a final minimum sample size of 720.
Sampling technique
Seven hundred and twenty respondents were recruited for the study using a multistage sampling method.
Stage one: Selection of LGAs
The distribution of the endemic LGAs across the three senatorial zones are as follows: Thereafter, a systematic sampling technique was used to select respondents. The Community Directed Distributors (CDDs) census register (2014) was used as the sampling frame in each selected community. Respondents in each community were selected using a sampling interval. Sampling interval was calculated using the formula: k = N/n c Where, k = sampling interval, N = total number of individuals on the census register and n =desired sample size for each community based c on proportional allocation. st The 1 respondent was selected by simple random sampling technique using balloting within the st calculated sampling interval from the 1 n th respondents. Thereafter every n respondent who met the selection criteria was selected using the calculated sampling interval until the sample size for each community was obtained.
Data collection and instrument:
Quantitative data collection method was employed using a pre-tested semi-structured intervieweradministered questionnaire. Face and content validity was done for data collection instrument. Experts involved in onchocerciasis control programme and parasitology checked items in data collection tools to ensure that every aspect in the research questions and objectives were captured. Areas addressed in the questionnaires were as follows: socio-demographic data, knowledge of community members on onchocerciasis and CDTI strategy and attitude of community members towards the CDTI strategy. The Cronbach's Alpha test of reliability was employed in scoring attitude questions, so as to ensure reliability of the measurement z pq d n= 2 2 ____ instruments.
Data analysis
The questionnaires were screened for completeness, coded and entered into the IBM-SPSS version 21.0 software.
Scoring knowledge
A total of 29 questions were used to assess knowledge of onchocerciasis. Twenty four questions were used to assess knowledge of CDTI strategy. One mark was awarded for each correct answer and zero mark for an incorrect answer. The total score was converted to percentage and classified as follows: Poor knowledge < 50.0%; Good Knowledge 50.0%.
Scoring attitude
Community members' attitude towards CDTI strategy was scored using a Likert scale as agree, indifferent and disagree. Two marks was given for agree, indifferent was scored 1 mark and disagree 0 mark. The scoring system was reversed for negative questions. The total score was then converted to percentage and classified: Good attitude scores < 50.0%; Poor attitude 50.0%
Univariate and bivariate analysis were done. The level of statistical significance was set at p < 0.05. Binary logistic regression was done to further determine the significant predictors of good knowledge of onchocerciasis and CDTI strategy, positive attitude towards CDTI strategy.
Ethical consideration: Ethical approval to conduct this research was sought and obtained from the University of Benin Teaching Hospital Ethics and Research Committee. Permission was obtained from the Chairmen of the LGAs and , the various Community Leaders. Informed written consent was obtained from each respondent before conducting the interviews.
RESULTS

Socio-demographic characteristics of respondents
Seven hundred and twenty respondents participated in the survey. Two hundred and twenty (30.6%) of the respondents were within the age group 55 -95 years, 164 (22.8%) were within the age group 25-34 years while 32 (4.4%) of the respondents were within the age group 15-24 years. The mean age (SD) of the respondents was 45.9 (15.2) years. Three hundred and eighty five (53.5%) of the respondents were males with a male to female sex ratio of 1.15: 1. Three hundred and sixty four (50.6%) of the respondents were Muslims while 319 (44.3%) were Christians. Six hundred and thirty eight (88.6%) of the respondents were married, 40 (5.6%) were widowed while 26 (3.6%), 9 (1.3%) and 7 (1.0%) were single, cohabiting and divorced respectively. A higher proportion 311 (43.2%) of the respondents had a completed primary level of education while 55 (7.6%) had no formal education. (Table 1 )
Knowledge of respondents on onchocerciasis
Five hundred and ninety (81.9%) of the respondents said onchocerciasis was caused by black flies while 58 (8.1%) said the cause was dirty water. Majority 668 (92.7%) of the respondents said that itching was a symptom of onchocerciasis while 3 (0.4%) reported leopard skin as a symptom of onchocerciasis. Four hundred and twenty three (58.8%) of the respondents knew that onchocerciasis can be prevented. Four hundred and forty five (61.8%) of the respondents were aware of the drug treatment of onchocerciasis. Four hundred and thirty two (97.0%) respondents said that the medication stops itching while 1 respondent (0.2%) said it makes people blind.
Ivermectin was correctly identified as the choice drug treatment of onchocerciasis by 419 (94.2%) respondents. Dosage of medication depending on height was proffered by 107 (24.0%) respondents. Four hundred and three (90.6%) respondents said the drug should be taken once a year. Five (1.1%) said it should be taken twice a year. Six (1.3%) and one (0.2%) said it should be taken thrice a year and four times a year respectively. (Table II) 
Bivariate analysis of respondents' knowledge on onchocerciasis
Six hundred and one (83.5%) of the respondents had good knowledge on onchocerciasis while 119 (16.5%) had poor knowledge. Respondents < 40 years were 0.34 times less likely to have good knowledge than those 40 years (p = 0.001). (Table III) Three hundred and thirty nine (88.1%) of the male respondents and 262 (78.2%) of the female respondents had good knowledge of onchocerciasis. Males were 0.49 times less likely to have good knowledge of onchocerciasis than females (p = 0.001). Twenty four (43.6%) of the respondents with no formal education, 261 (83.9%) with primary level of education, 252 (89.7%) with secondary level of education and 64 (87.7%) with tertiary level of education had good knowledge of onchocerciasis. Respondents with no formal education were 0.11 times less likely to have good knowledge of onchocerciasis compared to those with tertiary level of education. (Table III) Respondents' knowledge on CDTI strategy Five hundred and sixty three (78.2%) of the respondents were aware of CDTI programme in Nigeria. All respondents said the medication was not for under five and pregnant women. Seven hundred and fifteen (99.3%) respondents said that the drugs were not paid for by the consumer. Four hundred and nineteen (58.2%) of the respondents said government are the ones in charge of the programme while only 74 (10.3%) said it was the community. Selection of CDDs was mainly done by health workers 333 (46.3%). Two hundred and seventy (37.5%) and 79 (11.0%) of the respondents respectively said that the community and the government respectively are in charge of CDDs selection. Thirty eight (5.2%) of the respondents did not know who was in charge of selection of CDDs. Two hundred and eighty five (39.6%) of the respondents said the community determines the time of distribution of ivermectin. (Table IV) Six hundred and thirteen (85.1%) of the respondents said calculation of dose depended on height while 20 (2.7%) said it was dependent on both weight and height. In terms duration of ivermectin intake majority 482 (66.9%) of the respondents reported that ivermectin is to be taken between 1-5years while 69 (9.6%) said it should be taken for 1 year (Table IV) .
Bivariate analysis of respondents' knowledge on CDTI strategy
Five hundred and ninety one (8.1%) of the respondents had good knowledge on CDTI strategy while 129 (17.9%) had poor knowledge. A higher proportion 240 (85.0%) of the respondents < 40 years of age had good knowledge of CDTI strategy while 42 (14.9%) had poor knowledge. Respondents < 40 years of age were 0.71 times less likely to have a good knowledge of CDTI strategy than those 40 years of age (p = 0.092). Three hundred and thirty six (87.3%) of the male respondents and 225 (76.1%) of the female respondents had good knowledge of CDTI strategy. Males were 0.47 times less likely to have good knowledge of CDTI strategy than the females (p = 0.001). Two hundred and fifty nine (83.3%) of the respondents with primary level of education, 244 (86.8%) with secondary level of education and 55 (75.3%) with tertiary level of education had good knowledge of CDTI strategy. Respondents with no formal education were 0.49 times less likely to have good knowledge on CDTI strategy than those with tertiary level of education. (Table V) 
Attitude of respondents towards CDTI strategy
Six hundred and eighty two (94.7%), 623 (86.5%), 324 (45.0%), 410 (60.0%), 586 (81.4%) and 541 (75.2%) agreed that community involvement in ivermectin distribution is preferred by the community, onchocerciasis control should be best run by the government, ivermectin should be given at the health centre, CDDs should be paid, ivermectin distribution is a solution to onchocerciaisis and community members believe that ivermectin had other health benefits. Three hundred and ninety one (54.3%) disagreed that CDDs in the community cannot handle ivermectin distribution. Five hundred and ninety seven (82.9%) of the respondents had good attitude towards the CDTI strategy while 123 (17.1%) had poor attitude.
Bivariate analysis of respondents' attitude towards CDTI strategy.
Good attitude of respondents towards the CDTI strategy was observed to increase with increasing age. Respondents < 40 years were 1.33 times more likely to have good attitude towards CDTI strategy. (p = 0.033). Three hundred and twenty eight (85.2%) of the male respondents and 269 (80.3%) of the female respondents had good attitude towards CDTI strategy. The male respondents were 0.71 times less likely to have good attitude towards CDTI strategy compared to the female respondents (p = 0.092).
Fifty (90.9%) of the respondents with no formal education, 271 (87.1%) with primary level of education, 218 (77.6%) with secondary level of education and 58 (79.5%) with tertiary level of education had good attitude towards CDTI strategy. Respondents with no formal education were 2.59 times more likely to have good attitude towards CDTI strategy than those with tertiary level of education. Four hundred and eighty five (80.7%) and 112 (94.1%) of the respondents with good and poor knowledge of onchocerciasis respectively had good attitude towards CDTI strategy. Respondents with good knowledge on onchocerciasis were 0.26 times less likely to have good attitude towards CDTI strategy compared to those with poor knowledge (p = 0.001) (Table VI) .
Four hundred and seventy five (80.4%) and 122 (94.6%) of the respondents with good and poor knowledge of the CDTI strategy respectively had good attitude towards CDTI strategy. Respondents with poor knowledge on CDTI strategy were 0.24 less likely to have good attitude towards CDTI compared to those with good knowledge (p = 0.001) (Table VI) .
It has been reported that increased knowledge and awareness of onchocerciasis had made it easier for health workers to engage endemic communities in the annual ivermectin treatment programmes (6, 7) . The acquired knowledge has improved their commitment to carry out and support the treatment themselves. Majority of the respondents said the disease was caused by blackflies. This was in contrast to findings in Bebeka, South West Ethiopia (5), where 10.0% of the respondents knew that Simulium flies were responsible for the disease. As regards the symptoms of the disease, majority identified itching as one of the symptoms but only a few related it with loss of vision and leopard skin. This was in concordance with a similar study done in Ethiopia in which 78.1% of the respondents reported itching as a symptom of onchocerciasis (18) . More than half of the respondents reported that the disease can be prevented. This finding was in contrast with studies carried out in 2005 and 2014 in Uganda and Ethiopia where majority of the respondents (89.0% and 93.3% respectively) knew about the prevention of the disease (18, 19) .
Composite knowledge score revealed that over four-fifths of the respondents had good knowledge about onchocerciasis and CDTI strategy. This finding is supported by reports from Ekpan community, Edo State where 63.6% of the respondents had fair knowledge but in contrast to studies done in Enugu and Imo State in which there was poor knowledge of onchocerciasis among respondents Nigeria (20, 21) . Similarly, a study in South West Ethiopia also revealed poor knowledge of the CDTI strategy among respondents as 60.8% and 69.8% of the cases and control respectively were not knowledgeable about the CDTI strategy (22) . This overall good knowledge level found among DISCUSSION the respondents in this study could be attributed to the community involvement in CDTI activities in these communities, underscoring the importance of community participation. Good knowledge about onchocerciasis and CDTI strategy in the study area may also be due to health education in the community as a result of the CDTI strategy. A study done in 2002 in Kwara State, Nigeria revealed that where health education was given, knowledge about the disease and its treatment was high among respondents. (9) Health education provides the necessary information for change of beliefs, attitudes and behaviour (6) . Information on onchocerciasis, ivermectin and its side effects is paramount to the success of the programme. In addition, misconceptions about the ivermectin and its use have been reported to be due to lack of information and this has been linked to poor compliance with treatment (10). This further confirms the importance of health education in the success of the programme.
Evidence from this study revealed that a higher proportion of the males had a good knowledge about CDTI as compared to the females. This finding is similar to that of a study done in South-western Tanzania and Imo State, Nigeria where males had better knowledge about onchocerciasis and its treatment than females (8, 21) . This relatively higher level of knowledge could be attributed to lifestyle differences. Males tend to move around and seek information more than females, thus increasing their knowledge about events and involvement in community activities while the females are overwhelmed with the domestic chores. Knowledge about CDTI plays a major role in influencing the treatment seeking behaviour of individuals in onchocerciasis endemic communities and by implication the success of the CDTI strategy and the control of onchocerciasis (6, 7) .
Majority of the respondents less than 40 years of age had good knowledge on onchocerciasis and the CDTI strategy. The findings on knowledge of onchocerciasis in this study is in contrast to findings from a survey done in Imo State, Nigeria in which a higher proportion of the respondents (57.7%) greater than or equal to 35 years had a good knowledge of onchocerciasis as compared to those less than 34 years (38.6%) (21) . Respondents with tertiary level of education were more likely to have good knowledge of onchocerciasis than those with no formal education. This could have resulted from the fact that educated people are more informed because of their increased access to information. Adequate knowledge on the cause, mode of transmission, prevention and treatment of onchocerciasis and CDTI strategy could bring about positive change of attitude and perception or behaviour that would enhance individual and community acceptance of ivermectin. (16) In this study, majority of the respondents had a good attitude towards the programme which could have been the resultant effect of good knowledge of onchocerciasis and CDTI among majority of the respondents, thus leading to possible acceptance of ivermectin among the community members. A higher proportion of the females had poor attitude as compared to the males, it can be inferred that participation in community meetings was more among the males than the female. Hence, the males have more information to make positive decisions.
In conclusion, majority of the respondents had a relatively good knowledge on onchocerciasis and CDTI strategy. Good attitude towards CDTI strategy was also observed among majority of the respondents. Despite these finding, the need for improvement through re-enforcement of the health education messages is recommended. This will aid in attaintment of good knowledge among almost all members of the community which will in turn improve their attitudes towards the CDTI strategy, thereby leading to acceptance and practice of onchocerciasis preventive and treatment measures. Achievement of this may bring about onchocerciasis control and finally its elimination. 
